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ABSTRACT 
The waste reduction through JIT concept that can reduce cycle time is difficulty 
to find a good solution. However after make solution of this project and discuss with 
engineer have many constraint that cannot apply in reduce cycle time. In classify the 
waste that occur in production line of product 4900-X-319 is successful. This product 
have about 5 types of waste is defect product, motion, transportation, processing and 
waiting time. To collect this information some observation has to do and discuss with 
engineer. The cycle time from this product have to collect using stopwatch. The data 
have to measure at least 3 times because in engineering the accurate data is important. 
While collect the data each process of this product has to understand and this will give 
idea to provide a solution about reducing cycle time. After that make line balancing of 
4900-X-319 and the total time to produce this product is 5.33minlpiece. To achieve last 
objective several solution have to discuss with engineer. The result of the solution has be 
reject because many constraint from factory that can implement in this product. If this 
solution acceptable the cycle time will reduce about 24s and can reduce operator cost.
ABSTRAK 
Untuk mencari penyelesaian yang terbaik bagi mengurangkan pembaziran 
menggunakan konsep Just in Time(JTT) adalah rumit. Untuk mencapai objektif kedua 
beberapa penyelesaian telah dicari tetapi jurutera tidak bersetuju untuk digunapakai 
dalam projek mi. Walaubagaimanapun untuk objektif pertarna iaitu mengelaskan 
pembaziran yang berlaku bagi produk 4900-X-319 telah berjaya dilaksanakan. Dalam 
rnenghasilkan product mi terdapat 5 jenis pembaziran yang berlaku iaitu kecacatan 
product, pergerakan, pengangkutan, proses semula dan masa menunggu. Data yang 
diterima ketika projek mi datang dari pemerhatian dan perbincangan dengan jurutera 
kilang. Masa untuk semua proses mi diambil menggunakan jam randik. Setiap data yang 
diambil perlu diulangi sebanyak 3 kali bagi mendapat data yang lebih tepat. Ketika 
mengumpul data, proses untuk menghasilkan product mi juga harus difaharni supaya ia 
dapat memberi idea dalam mengurangkan pembaziran. Selepas itu masa keseluruhan 
untuk menyiapkan 4900-X-319 perlu dicatat iaitu 5.33minlproduk. Jika penyelesaian 
untuk product diterima, masa untuk membuat produk miii akan berkurang sebanyak 24s 
dan kos bagi operator juga dapat dikurangkan.
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CHAPTER 1

INTRODUCTION 
In this chapter the background of the project and the problem statement about the 
existing product is recognize. Other then those, this chapter also state the objectives and 
scopes for overall of the project. 
1.1	 Project Background 
uT (Just in Time) method has been developed at the Toyota Motor Company of 
Japan by Taiichi Ohno. The basic elements of JIT were developed by Toyota in the 
1950's, and became known as the Toyota Production System (TPS). JIT was well 
established in many Japanese factories by the early 1970's. JIT began to be adopted in 
the U.S. in the 1980's (General Electric was an early adopter), and the JIT lean concepts 
are now widely accepted and used.
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JIT is a philosophy of continuous and forced problem solving that support lean 
production where lean production supplies the customer with exactly what the customer 
wants when the customer wants it, without waste through continuous improvement. It 
also has been described as manufacturing based on planned elimination of all waste and 
on continuous improvement of productivity [3]. 
In JIT waste reduction can be achieved by elimination of unnecessary activity, 
elimination of poor supplier, reduce inventory cost, reduce set up time, and reduce 
defective product and improving production layout. JIT implementation will give higher 
benefits to the company that eventually provides faster delivery, reduce work-in-process 
and speeds throughput [2]. 
This project is a case study on manufacturing waste reduction through JIT and 
will be doing in Pekan Pahang. The factory is specialist in electronic component and 
had been operation about 20 years ago. This factory is vendor of electronic component 
and the market is in German. The main product in this factory is installation, industrial 
application, telecommunication and automotive. 
In this factory have several waste that could reduce profit company is waste of 
waiting time, processing waste, waste of motion and waste from product defect. After 
study the flow of automotive product 4900-X319 in figure 1 the high waste is in setup 
time and product defect. To reduce this waste must apply Just in time method and make 
solution refer to theory and environment of factory.
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Figure 1.1: 4900-X319 
	
1.2	 Project Objectives 
I. To identify and classify waste activities in factory. 
2. To reduce waste activities by using Just in Time concept. 
	
1.3	 Scopes 
1. The project will focus mainly on identifying the waste activities and provides 
waste reduction solution to the company for greater overall returns and sustain 
competitive advantage using JIT. 
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2. This project will be doing in real industry environment at Pekan Pahang and 
focus only on two type of waste product defect and waiting time. 
1.4	 Problem Statement 
In factory have several type of waste that cause financial loss to company if the 
waste of product is increases. This situation will give other station problem like delivery 
the product to port not in schedule then have to order the material more than the 
company needed and increase labor cost. This project must reduce the waste by using 
Just in Time method and apply in factory. The solution that is provided cannot change 
the flow of product or the complicated problem. 
1.5	 Flow Chart 
This flow chart shows the stages of process to complete this project for the first 
and second semester. All the stages are shown in Figure 2:
Semester 1
Start 
Introduction
(Objective, Scope, Project Background) 
I Literature review I 
	
Visit Factory	 I 
	
Methodology	 I 
I	 Mapping the process 
Semester 2
	
I Classify waste 
Collect data

Solution
Test solution
Final report
Result 
1
Presentation 
C: b 
Figure 1.2: Flow chart
CHAPTER 2
LITERATURE REVIEW 
2.1	 Introduction 
Just-in-time (iTT) manufacturing is a way of managing manufacturing systems 
that could reduce waste, and lower cost, thus increasing profit. It's most basic 
explanation and principle JIT is every component in the manufacturing system arriving 
just in time for it to be used. 
Since the products arrive just in time there is no need for stock holding facilities 
of any kind. The most common industry using JIT manufacturing is the automobile 
industries. However, many other companies of all sizes and products are currently using 
and transitioning to just-in-time manufacturing [4].
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2.2	 History of Just in Time 
Just-In-Time is a Japanese manufacturing management method developed in 
1970s. It was first adopted by Toyota manufacturing plants by Taiichi Ohno. The main 
concern at that time was to meet consumer demands. Because of the success of JIT 
management, Taiichi Ohno was named the Father of JIT [2]. 
After the first introduction of JIT by Toyota, many companies followed up and 
around mid 1970s', it gained extended support and widely used by many companies. 
One motivated reason for developing JIT and some other better production techniques 
and people had a very strong incentive to develop a good manufacturing technique to 
help them rebuilding the economy. They also had a strong working ethnic which was 
concentrated on work rather than leisure, seeded continuous improvement, life 
commitment to work, group conscious rather than individualism and achieved common 
goal.
This kind of motivation had driven Japanese economy to succeed. JIT 
manufacturing can be traced back to the late 1700's. Eli Whitney contributed his 
concept of interchangeable parts to the idea of JIT manufacturing in 1799. This concept 
was developed when Whitney took a contract from the United States Army to 
manufacture 10,000 muskets at the low price of $13.40 each. Over the next several years 
manufactures overall focused on the development of individual technologies. Through 
these years few people were concerned with the processes that each product went 
through during production [6].
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Early industrial engineers in 1890 began to be concerned with individual work 
methods, applying science to management, and all work elements. Frederick Taylor 
contributed the idea of standardized work. Frank Gilbert conducted a motion study, 
which led to the development of process charting and organized labor tasks. 
In 1914 Henry Ford introduced the idea of the moving assembly line to the world 
while producing his Model-T Ford; this revolutionized manufacturing. By 1916, Ford 
began to implement the idea of JIT manufacturing. This reduced the inventory needed 
from $60 million to $20 million dollars to produce the same number of vehicles. 
The present idea of uT manufacturing can be traced to Toyota motor company in 
Japan. However, to begin use of JIT manufacturing in Japan, they first researched 
American production methods focusing on Ford's practices. In Japan JIT manufacturing 
is referred to as the Toyota Production System [6]. 
The realization for the new system came after World War II when the Japanese 
automotive manufactures knew they were far behind the American motor companies. 
The president of Toyota made a comment about the gap, "Catch up with America in 
three years, otherwise the automobile industry of Japan will not survive." iTT 
manufacturing is a result of limited demand, space, and resources in Japan compared to 
America. 
By assessing and solving these problems Toyota was able to increase efficiency 
and keep up with American auto manufacturing. Ten years after the first introduction of 
the new production system Toyota successfully implemented this technique across the
company. This began started to be implemented into the western world during the late 
1970's to early 1980's. 
2.3	 Seven Types of Waste 
Waste elimination is one of the most effective ways to increase profitability in 
manufacturing and distribution businesses. In order to eliminate waste, it is important to 
understand exactly what waste is and where it exists in the factory or warehouse. While 
products differ in each factory, the typical wastes found in manufacturing environments 
are quite similar. This is a seven type of waste that happens in factory is 
overproduction, waiting time, transportation, inventory, processing, motion and defect 
product [5]. 
2.3.1 Waste from Overproduction 
Waste from overproduction is one of the greatest wastes commonly found in 
manufacturing operations. It is created by producing more products than are required by 
the market. When the market is strong, this waste may not be very noticeable. 
However, when demand slackens, the overproduction creates a very serious problem 
with unsold inventory [6].
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Overproduction usually begins by getting ahead of the work required. More raw 
materials are consumed and wages paid than necessary, resulting in extra inventory. 
Additional staff, computers, and equipment may be needed to monitor the extra goods. 
But as serious as these problems are, even more critical is the confusion about 
what the priorities are (or should be). Since the overproduction causes the machinery 
and operators to seem busy, additional equipment may be purchased and labor hired, 
under the assumption that they are necessary [8]. 
Since overproduction creates difficulties that often obscure more fundamental 
problems, it is considered one of the most serious types of waste and should be 
eliminated as promptly as possible. The elimination lies in the understanding that 
machines and operators do NOT have to be fully utilized to be cost efficient, as long as 
market demands are met. Unfortunately this concept is difficult for many people to 
grasp.
It is helpful for the operator at each stage of production to think of the next stage 
of the process as his or her "customer". Only the amount required by this customer 
should be produced, meeting the requirements of high quality, lowest cost and correct 
timing. 
2.3.2 Waste of waiting time 
Unlike waste from overproduction, waste from waiting is usually readily 
identifiable. Idle workers who have completed the required amount of work, or
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employees who spend much time watching machines but are powerless to prevent 
problems are two examples of the waste of waiting and are easy to spot. 
By completing only the amount of work required, the capacity - both speed and 
volume - of each work station can be monitored. This will result in using only the 
machinery and personnel required for the minimum amount of time to meet production 
demands, thereby reducing waiting time [8]. 
2.3.3 Transportation waste 
The transportation and double or triple handling of raw and finished goods are 
commonly observed wastes in many factories. Often the culprit of this type of waste is a 
poorly conceived layout of the factory floor and storage facilities, which can mean long 
distance transportation and over-handling of materials. This situation is aggravated by 
such factors as temporary storage, or frequent changes of storage locations. 
2.3.4 Inventory waste 
Inventory waste is closely connected with waste from overproduction. That is, 
the overproduction creates excess inventory which requires a list of extras including 
handling, space, interest charges, people, and paperwork.
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It is important to understand that in many operations, inventory covers a myriad 
of other problems. As levels are reduced, these problems will surface and they must be 
corrected before inventory levels can be reduced to their optimum levels as poor 
scheduling, machine breakdown, quality problem, transportation time of raw material, 
vendor delivery times, line imbalance and lengthy set up time. 
2.3.5 Processing Waste 
The processing method may be another source of waste. In observing this type 
of waste, one often finds that maintenance and manufacturability are keys to eliminating 
it. If fixtures and machinery are well-maintained, they may require less labor on the part 
of the operator to produce a quality product. 
Regular preventative maintenance may also reduce defective pieces produced. 
When the principles of design for manufacture (DIM) are employed and 
manufacturability is taken into consideration in product design, processing waste can be 
reduced or eliminated before production even begins. 
23.6 Waste of motion 
Waste of motion can be defmed as whatever time is spent NOT adding value to 
the product or process. This type of waste is most often revealed in the actions of the
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factory workers. It is clearly evident in searching for tools, pick and place of tools and 
parts kept out of immediate reach of the work station. All of these can be eliminated by 
carefully planned layout and fixture selection. 
2.3.7 Waste from product defect 
Waste from product defects is not simply those items rejected by quality control 
before shipment, but actually causes other types of waste throughout the entire 
manufacturing process. Number of defects and quality problems can be directly linked 
to the work place state because assembly mistakes due to jammed work table with parts 
from different models. Next problem is forgotten parts in assembly and scratches on 
parts by scrap form the work table. 
2.4	 Solution strategy 
People are constantly amazed at how much time is wasted through 
disorganization and general messiness. Improving elements and eliminating adjustments 
will require more imagination, time and cost. Even here, the improvements are 
sometimes astonishingly simple and easy. The solution that can reduce set up time is 
organize and housekeeping the factory. It often that setup problems are related to poor 
maintenance such as worn parts, worn tooling, dirt, or damaged threads.
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Disorganization and poor housekeeping are also contributors to setup problems. These 
are easy to fix and should be a first step. 
Next solution is examining each internal element and sees if it cannot be done 
externally. For example, the pre-heating of an injection molding die could be done 
before it goes into the machine. After that examine every element to see how we can 
eliminate it, simplify it, reduce the time required or improve it in some other way [9]. 
In many cases, defective material handling procedures can scrap or damage 
materials. Defective material handling systems can be improved by performing process 
failure mode and effects analysis to identify operating procedures required to reduce or 
eliminate the defects. When designing new material handling systems, perform a design 
failure mode and effects analysis on the equipment to identify and eliminate sources of 
damage [8]. 
As bad as they might be, the previous are insignificant in comparison to a 
customer discovering your defects for you. Not only are extra warranty and delivery 
costs involved, but customer dissatisfaction might result in loss of future business and 
market share. 
Eliminate defect waste at the source by establishing a system to identify defects 
as they occur. Authorize anyone on the plant floor to take corrective action. Without 
this preventive system in place, other time-saving efforts are futile. There's no 
advantage to using highly automated machinery to make defective parts faster.
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Overproduction generates difficulties that often obscure more fundamental 
problems. A key element for eliminating overproduction lies in the understanding that 
machines and operators don't have to be fully utilized to be cost efficient, as long as 
customer demands are met. This concept is difficult for many plant professionals to 
grasp. It's helpful for any worker to think of the next downstream operation as the 
"customer" and produce only the quantity of product the customer actually requires [6]. 
Extra inventory results when more raw materials are consumed and more wages 
than necessary are paid. Extra inventory leads to additional material handling, storage 
space and interest paid on money used to carry the extra inventory. Additional staff, 
computers and equipment might be needed to monitor the extraneous goods. As serious 
as these problems are, even more critical is the confusion about what the priorities are, 
or should be. 
When people get distracted, they can't focus on meeting the customer's 
requirements of high quality, lowest cost and correct timing. Overproduction waste can 
be reduced significantly or completely eliminated by a material handling system that 
controls material flow through production to match material supply to customer demand. 
One effective control is to use the material handling system as a tollgate that won't let 
anything move until it's pulled by a customer order. 
Because of the often substantial cost associated with extra inventory, rigorous 
measures should be taken to reduce inventory levels. First is disposal of obsolete 
materials then production only of the number of items required by the subsequent 
process. Lastly is purchase of required amounts of materials savings achieved through 
volume discounts must be carefully weighed against inventory and storage costs.
